We report eight cases of neonates (from birth to 25 days) admitted to the neonatal service of a teaching hospital with influenza-like illness during the outbreak of pandemic H1N1 2009, and discuss their management and infection control issues. Empirical antibiotics were often promptly initiated and timely stopped when sepsis was ruled out. Also, there was no pandemic H1N1-09 but influenza A (H3N2, n=1), parainfluenza (type 3, n=3) and respiratory syncytial virus (n=1) have been isolated. The infants recovered spontaneously without any antiviral therapy. There was no outbreak of the respiratory infections in the neonatal service during the admissions. Respiratory viral infections can occur in neonates although the clinical course may be milder and nonspecific. Emergency room and frontline staff must be vigilant of the non-specific clinical features of infections with respiratory viruses in the neonates so that prompt triage and isolation can be implemented to avoid outbreaks in the neonatal service.
The Pandemic H1N1/09 virus is a new swine-origin influenza A(H1N1) virus strain responsible for the 2009 flu pandemic. It has also been called the human swine influenza (HSI) by various health agencies worldwide. The terminology of HSI versus non-HSI influenza remains confusing to the layperson [1] . In July 2009 the World Health Organization (WHO) called this a pandemic H1N1/ 09 virus to differentiate it from the current seasonal H1N1 viruses to avoid some of the stigma associated with other options (http://www.who.int/mediacentre/Pandemic_h1n1_ presstranscript_2009_07_07.pdf). In hospital practice based on fever and contact history, we screen patients with symptoms compatible with an influenza-like illness (ILI) or upper respiratory tract infection (URTI) [1] . Nevertheless, the clinical presentations may be nonspecific and fever or contact history is often absent. We report 8 cases of neonates with possible respiratory viral infections during the outbreak of pandemic H1N1 2009 and discuss many of the issues associated with the seemingly trivial infections in the neonates.
Material and Methods
We reviewed neonates admitted to a teaching hospital for the investigation of possible respiratory viral infections based on fever or respiratory symptoms or contact history during the outbreak of pandemic H1N1 2009 in Hong Kong.
The Prince of Wales Hospital (PWH) is a university teaching hospital situated in the Eastern part of the New Territories in Hong Kong. The annual deliveries for this cluster were approximately 7000.
Eight neonates were admitted to the neonatal service from August 2009 through December 2009 for the investigation of possible respiratory viral infections based on fever or respiratory symptoms or contact history (Table 1 ). There was no pandemic H1N1 case but one case of Influenza A (H3N2).
This 10-day-old neonate with mild sneezing but no contact history was admitted via the emergency department to the neonatal unit and was cared in an incubator. She was feeding well as usual and there was no cough or running nose. The mother thought that the child was "hot" to touch. Physical examination was unremarkable except for a papular erythematous rash over her neck. Temperature was 37.5°C. Initial complete blood counts, C-reactive protein, cerebrospinal fluid analysis, urinalysis and chest radiograph were normal. She was put on intravenous antibiotics (penicillin and gentamicin) pending blood culture and nasopharyngeal aspirate (NPA) results. As this admission occurred during the HSI pandemic, the attending physician asked for the incubator to be placed in a corner away from the other patients (also in incubators) in the same cubicle. The parents were denied visiting until the NPA results were available, which turned out to be non-HSI influenza A on the same day. The neonate was promptly transferred to an isolation unit. She remained well, cultures were negative, the antibiotics discontinued 3 days later, and the child was discharged home. Serotyping subsequently showed that the virus was H3N2.
One girl was isolated immediately after delivery because the mother with Group B streptococcus was diagnosed with pandemic H1N1-09 during the peri-natal period. She remained well and had no evidence of H1N1 infection. Respiratory viruses were screened negative in two febrile neonates. Klebsiella pneumoniae was isolated in the urine of one neonate who had a brother with "flu" symptoms. He received a course of intravenous antibiotics for the urinary tract infection. The other neonate became afebrile spontaneously.
There was no outbreak of respiratory infections in the neonatal service during these admissions. Using an exact delivery rate of 6519 in 2009, the incidences of proven neonatal influenza A, parainfluenza and RSV admissions were 0.015%, 0.046% and 0.015% per annum, respectively.
Discussion
In this series, respiratory viral infections occured within the first postnatal month. None of the neonates with proven respiratory viral infections were febrile. The symptoms of influenza or common respiratory viral infection in the neonate may be trivial and nonspecific, making prompt diagnosis difficult. This could create problems with triage at the emergency department. To our knowledge, these were among the youngest neonates with influenza A and respiratory viral infections reported in Hong Kong. The local policy is that an unwell neonate (with or without fever) will be admitted to the neonatal service in an incubator at a designated area pending nasopharyngeal swab for respiratory virus or other investigations if symptoms are non-respiratory or non-specific. The baby will be admitted to a neonatal intensive care service with negative-pressure isolation facility if he/she is critically ill. The patient will be admitted to the pediatric ICU instead if he/she is older than 28 days of age. Other option includes admission to a pediatric infection ward for respiratory viral infection if the child is less ill. Nevertheless, isolation facilities may be overwhelmed during an influenza epidemic. As H1N1 is not airborne, it is appropriate to monitor a neonate with suspected pandemic H1N1-09 in an incubator in designated cubicle pending rapid viral investigation. Interestingly, the pandemic H1N1-09 does not appear to be the prevalent respiratory virus in the neonates.
The initial management of a febrile neonate includes stabilization of vital signs and immediate initiation of broad [2, 3] . The use of antiviral agents for influenza A infection in the neonate is problematic [3] . Side effects with its usage in children have been reported [4] . Furthermore, there is no standard preparation for a neonate who obviously cannot swallow the capsular form of the medication. Adverse effects in the neonates are not known [4] . Another controversy is with the use of antiviral in parents, patients and staff who have cared for the patient [4] . Currently, oseltamirvir is optionally offered to symptomatic parents and staff. Acute respiratory infections and influenza may occasionally be very serious and fatal in children [2] . Pandemic influenza may well be more severe in the neonatal population because of the lack of antibody protection to a novel strain [5, 6] . The most important measures in a neonatal intensive care unit in the event of a pandemic are likely to be preventive ones. Influenza immunization, if available, is recommended only for infants ≥6 months [3] .
Since the SARS epidemic in 2003 [1, [7] [8] [9] , the citizens of Hong Kong has become phobic to various infections. Outbreaks of infections in any institutions would hit news headlines. During a pandemic, the admission of a "not-soill" neonate with a viral infection is like introducing a wolf covered with a lamb skin among a flock of lambs. Isolation of affected infants and strict adherence to infection-control precautions are critical to control spread within a neonatal unit.
